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Abstract 
7KLVSDSHUHQJDJHVZLWKLVVXHVRIWKHELRLPDJHERG\
LGHQWLI\LQJWKHPHFKDQLVPVE\ZKLFKWKHPLFURVFRSLFLV
XQGHUVWRRGDQGLQWHUDFWHGZLWKE\DUDQJHRIDXGL
HQFHV:HDUHLQWHUHVWHGLQKRZLPDJHVDUHXVHGWR
PHGLDWHZLWKWKHELRORJLFDOXQVHHQDQGKRZWKHSUR
FHVVFDQEHXVHGWRSHUWXUEDQGVKLIWLPDJLQDULHVRIXVH
DQGWUDQVIRUPDWLRQRIPDWWHUOLYLQJRURWKHUZLVH:H
WDNHDUHVHDUFKWKURXJKGHVLJQDSSURDFKDQGEXLOGWKH
DUJXPHQWXVLQJWZRLQWHUYHQWLRQVPDGHLQWKHFRQWH[W
RILiving AshesDSURMHFWGHYHORSHGE\WKHDXWKRUVDQG
WKDWH[SORUHVVHPLOLYLQJPDWWHUWKURXJKSURWRFHOOV7KH
ILUVWLQWHUYHQWLRQSURGXFHVUHFRUGHGPRYLQJLPDJHRI
SURWRFHOOVXVLQJLQWHUFXWWLQJWRFRQQHFWHYHQWVDFURVV
VFDOHV7KHVHFRQGLQWHUYHQWLRQSURPSWVGLVFXVVLRQRQ
LVVXHVRIDJHQF\LQJHQHUDWLQJLPDJHZLWKRIQRQKX
PDQV
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Introduction 
At 18:16 on the 21st of May 2016, a group of 
protocells performed in front of an audience in 
Helsing¿r, Denmark. An assemblage of chemis-
tries, olive oil, and paper money lye came to-
gether and formed, initially, a droplet which 
quickly fragmented into three protocells. Laying 
still for three seconds, they jittered and began a 
slow clamber following an invisible chemical gra-
dient. As they did, remnants of ashes in the lye 
solution began to swirl around, following their 
metabolism.  
,QWKLVSDSHUZHHQJDJHZLWKLVVXHVRIWKHELRLPDJH
ERG\:HXVHDUHVHDUFKWKURXJKGHVLJQDSSURDFKWR
GLVFXVVDFROODERUDWLYHFUHDWLYHH[SORUDWLRQZKLFKH[
SORUHVWKHPDWHULDOLW\RISURWRFHOOV:HZHDYHDQDUJX
PHQWDGGUHVVLQJLPDJHSURGXFWLRQRIVHPLOLYLQJV\V
WHPVDQGLGHQWLI\WKHPHFKDQLVPVE\ZKLFKWKHPLFUR
VFRSLFLVHQJDJHGZLWKE\DUDQJHRIDXGLHQFHV2XU
DLPLVXOWLPDWHO\WRLQWHUURJDWHDVVXPSWLRQVRIZKRLV
LQFKDUJHZKHQJHQHUDWLQJLPDJHVRIQRQKXPDQV
7KHUHLVDQDOWHUQDWLYHDFFRXQWRIWKHHYHQWDERYH
At 18:16 on the 21st of May 2016, three people 
stand still behind three tables in a dark hall in 
front of an audience in Helsing¿r, Denmark. 
Wearing white overall defenders and gas masks, 
they perform a production line Ñ transmuting 
so-called inert matter into animation and back. 
They hack, torn and burn matter to produce 
ashes, fats, and oils, and combine them to pro-
duce protocells. As they do, they stream micro-
scopic images of protocells onto a screen.  
:HDUHLQWHUHVWHGLQKRZLPDJHVDUHXVHGWRPHGLDWH
ZLWKWKHELRORJLFDOXQVHHQDQGKRZWKHSURFHVVFDQEH
XVHGWRSHUWXUEDQGVKLIWLPDJLQDULHVRIXVHDQGWUDQV
IRUPDWLRQ:HSURSRVHWKDWDFUXFLDODVSHFWWRWKLVLV
WKHPRGHORIDJHQF\ZHRSHUDWHE\²LVLWXVWKHKX
PDQSHUIRUPHUVSURGXFLQJLPDJHVRIWKHQRQKXPDQ"
2ULVLWDQDFWbeyondXV":HSURSRVHWKDWE\DGPLWWLQJ
WKDWPDWWHUOLYLQJRURWKHUZLVHKDVDQDJHQF\RILWV
RZQZHPLJKWEHJLQWRFRXQWHUFRQWHPSRUDU\QDUUD
WLYHVRIELRWHFKQRORJLHVWKDWFDOOWRFRQTXHUOLIH
Living Ashes 
Living AshesLVDFROODERUDWLYHFUHDWLYHSURMHFWLQLWLDOO\
GHYHORSHGLQWKHFRQWH[WRIMaking LifeDVHULHVRI
HYHQWVRUJDQLVHGE\the Finnish Society of BioartLQ
WHQGHGWRTXHVWLRQWKHVRFLRFXOWXUDOSROLWLFDODQGHWK
LFDOFRPSOH[LWLHVRIV\QWKHWLFELRORJ\DVZHOODVWRWDNH
DFULWLFDODSSURDFKWRWKHXQGHUO\LQJGLVFRXUVHVLQELR
WHFKQRORJLHVWRWDPHDQGPDQXIDFWXUHOLIH(DFKMak-
ing LifeHYHQWWRRNSODFHRYHUWKHFRXUVHRIDZHHNDQG
LQYROYHGDVHULHVRISUDFWLFDOOHFWXUHVGHEDWHVDQG
KDQGVRQZRUNVKRSV7KHVHHQDEOHGDJURXSRIFUHDWLYH
SUDFWLWLRQHUVDQGVFLHQWLVWVWRFRPHWRJHWKHUDQGFRO
ODERUDWHXVLQJWKHIDFLOLWLHVSURYLGHGE\Biofilia Ñ Base 
of Biological ArtsDELRORJ\ODERUDWRU\PDQDJHGE\
$DOWR8QLYHUVLW\¶VSchool of Arts, Design and Architec-
tureDQGKRVWHGLQWKHSchool of Chemical Engineering
,QLWVILUVWHGLWLRQLiving AshesH[SORUHGSURWRFHOOVDVD
SODWIRUPWRFKDOOHQJHQRWLRQVRIOLIHDQGPDWWHULQFRQ
WHPSRUDU\ELRWHFKQRORJLHV7KHSURMHFWEURXJKW

)LJXUH3DUWRIWKHZRUNVKRSV
LQ0DNLQJ/LIHFRQVWUXFWLQJ',<
ODERUDWRU\HTXLSPHQW,PDJH
The Bioartsociety 

)LJXUH/DERUDWRU\VHVVLRQDV
SDUWRI0DNLQJ/LIH,PDJHThe 
Bioartsociety

)LJXUH:RUNVKRSVHVVLRQRQ
SURWRFHOOVIDFLOLWDWHGE\0DUWLQ
+DQF]\F,PDJHThe Bioartsoci-
ety

WRJHWKHUDJURXSRISUDFWLWLRQHUVDQGVFLHQWLVWIURPD
GLYHUVHVHWRIEDFNJURXQGV&DUROLQD5DPLUH])LJXHURD
ZLWKDEDFNJURXQGLQDUFKLWHFWXUHDQGDIRFXVRQUH
VHDUFKE\FUHDWLYHSUDFWLFH3HL<LQJ/LQZLWKDGHJUHH
LQOLIHVFLHQFHVDQGSUDFWLFLQJDUWLVW&KDUOL&ODUNZKR
DWWKHWLPHZDVVWXG\LQJWKHHQYLURQPHQWDODUW0$DW
$DOWR8QLYHUVLW\+HOHQD6KRPDUD3K'FDQGLGDWHLQ
V\QWKHWLFELRORJ\-RKDQQD5RWNRDYLVXDODUWLVWDQG
SKRWRJUDSKHUEDVHGLQ+HOVLQNLDQG/XLV+HUQDQDOVRD
FUHDWLYHSUDFWLFHUHVHDUFKHU7KHJURXSZDVFROODERUDW
LQJZLWK0DUWLQ+DQF]\FKHDGRIWKHLaboratory for Ar-
tificial BiologyDWWKH8QLYHUVLW\RI7UHQWVSHFLDOLVLQJLQ
3URWRFHOOVDVDPRGHOWRVWXG\LQWHUIDFLDOG\QDPLFV
FRPSOH[FKHPLVWULHVDQGDUWLILFLDOOLIH7KHRXWFRPHRI
Living Ashes IZDVSUHVHQWHGDVSDUWRIWKHJURXSH[KL
ELWLRQRIMaking LifeKHOGDWLasipalatsi NayttelyJDOOHU\
LQ+HOVLQNLIURPWKHVWWRWKHVWRI0D\
3URWRFHOOVDUHPLFURVFRSLFFKHPLFDOXQLWVWKDWUHVXOW
IURPUHOHDVLQJKLJKO\DONDOLQHGURSOHWVLQDIDWULFKHQ
YLURQPHQW7KH\FDQEHXQGHUVWRRGDV Ôchemical mod-
els of living cells that possess some of their properties, 
such as metabolism, movement, replication, infor-
mation, and evolution, but are not necessarily alive¶
>@7KH%XWVFKOLPHWKRGVKDUHVQDPHZLWKLWVDX
WKRUZKRZDVLQWHUHVWHGLQSURGXFLQJDQDUWLILFLDO
DPRHEDZLWKSVHXGRSRGLDWKDWPLPLFNHGVRPHRIWKH
EHKDYLRXUVRIOLYLQJSURWLVWV>@7KHSURWRFROLQYROYHV
DGGLQJDIHZGURSOHWVRISRWDVKWRROLYHRLOWULJJHULQJD
VDSRQLILFDWLRQUHDFWLRQLQZKLFKWKHPROHFXOHVRIWUL
JO\FHULGHVDUHVSOLWLQWRIDWW\DFLGVDOWVDQGJO\FHURO
&KHPLFDOWUDQVDFWLRQVPDNHGURSOHWVUHDFWE\PLJUDWLQJ
WKURXJKWKHROLYHRLODQGEUHDNXSLQWRVPDOOHUGURSOHWV
,QDODUJHVFDOHWKHFKHPLFDOUHDFWLRQUHVXOWVLQWKH
SURGXFWLRQRIVRDS,QDPLFURVFRSLFVFDOHWKRXJKWKH
LQWHUIDFHEHWZHHQGURSOHWVDQGWKHRLO\PHGLXPSUR
GXFHVEHKDYLRXUVWKDWUHVHPEOHWKRVHRIDPRHEDV
3RWDVKLVSURGXFHGE\VRDNLQJZRRGDVKHVLQUDLQZDWHU
OHDYLQJWKHPL[WXUHWRUHDFWIRUDZHHNSURPRWLQJWKH
UHOHDVHRISRWDVVLXPIURPWKHDVKHVDQGSURGXFLQJD
VROXWLRQULFKLQSRWDVVLXPK\GUR[LGH:HPRGLILHGWKH
RULJLQDOSURWRFRODQGH[SHULPHQWHGZLWKKRZGLIIHUHQW
VRXUFHVRIIDWVDQGDVKHVPLJKWUHVXOWLQGLIIHUHQWEH
KDYLRXUV:HGUHZDVKHVIURPDQDUUD\RIVRXUFHV²
SDSHUEDQDQDVSHHOVFLJDUHWWHVDQGKXPDQKDLU²
DQGFRPELQHGWKHPZLWKGLIIHUHQWIRUPVRIIDWV²ROLYH
RLOEHHVZD[SRSS\RLOODUGJRRVHIDW:HZHUHLQWHU
HVWHGLQKRZHDFKSHUPXWDWLRQZRXOGUHVXOWLQGLIIHUHQW
behaviours, ZLWKSURWRFHOOVRIGLIIHUHQWPHWDEROLVP
UDWHVDQGORFRPRWLRQ3DLULQJVDOVRWULJJHUFXOWXUDODV
VRFLDWLRQV:HPL[EDQDQDDVKHVZLWKFDQRODRLOERWK
V\PEROVRIDJULFXOWXUDOSUDFWLFHVRIPRGLILFDWLRQDQG
UHPLQLVFHQWRIPRQRFXOWXUHV:HIRUFHWKHHQFRXQWHURI
SRUNIDWDQG-RVVSDSHUERWKFHQWUDOSDUWVRI7DLZDQ
HVHUHOLJLRXVULWXDOV%HHVZD[ZLWKELUFKDVKHVURX
WLQHO\FRPPRGLILHGE\KRQH\DQGSDSHULQGXVWULHV)LVK
RLODQGFLJDUHWWHDVKHVELQDU\RSSRVLWHVUHYROYLQJ
DURXQGKHDOWKDQGZHOOQHVV



)LJXUH/\HSUHSDUHGE\VRDN
LQJEDQDQDKXVNDVKHVLQUDLQZD
WHUImage: Carolina Ramirez-
Figueroa

)LJXUH$VKHVSURGXFHGE\
EXUQLQJ-RVVSDSHUPRQH\
Image: Carolina Ramirez-
Figueroa




)LJXUH3DUWRIWKHH[KLELWLRQRI/LYLQJ$VKHV,VKRZLQJVDPSOHVRIWKHPDWHULDOH[SORUDWLRQLQFOXGLQJDVKHVIURP-RVVSDSHUPRQH\
IDWVO\HDQGVRDSImage: Carolina Ramirez-Figueroa
2QDFRQFHSWXDOOHYHOZHZHUHLQWHUHVWHGRQKRZGLI
IHUHQWFRPELQDWLRQRIFKHPLVWULHVPLJKWEHLQWHUSUHWHG
DVFRQVWLWXWLQJYLEUDQFLHVUHIHUHQFLQJWKHZRUNRI-DQH
%HQQHWWZKRDUJXHVDJDLQVWWKHµSDUWLWLRQRIWKHVHQVL
EOH¶>@WKHDUWLILFLDOVHSDUDWLRQEHWZHHQLQWHOOLJHQWOLIH
DQGLQDQLPDWHPDWWHU7KHSDUWLWLRQOLHVDWWKHFRUHRI
FRQVXPHULVWVRFLHW\%HQQHWWDUJXHVDQGFRQVWUXFWVDQ
DV\PPHWULFDOSRZHUUHODWLRQVKLS,WUHQGHUVPDWWHUDV
UHVRXUFHWREHXVHGIUHHO\E\KXPDQVZKRDUHJUDQWHG
DKLJKHUVWDWXV,QVWHDG%HQQHWWSURSRVHVDYLEUDQW
PDWHULDOLVPZKLFKRSHUDWHVRQWKHSULQFLSOHWKDWDOO
PDWWHUVHQWLHQWRURWKHUZLVHKDVDGHJUHHRIDJHQF\
RUYLEUDQF\DQGVKRXOGEHDVVLJQHGWKHVDPHLP
SRUWDQFH6DSRQLILFDWLRQRIIHUVDSRHWLFUHQGHULQJRI
IOXFWXDWLRQRIYLEUDQFLHVLQHYHU\GD\PDWHULDOWUDQVDF
WLRQV6RFDOOHGLQHUWPDWWHULVWUDQVIRUPHGDQGUHFRP
ELQHGWRSURGXFHGURSOHWVZKLFKIRUDVSOLWVHFRQGEH
FRPHDOPRVWDOLYHRQO\WRVWDELOLVHDQGWUDQVIRUPLQWR
VRDS([WHQGLQJWKHDQDO\VLVIXUWKHUEDFNUHQGHULQJ

WKHEXLOGLQJEORFNVUHTXLUHVUHGXFLQJDQLPDWHOLIHLQWR
LQDQLPDWHPDWWHUWKURXJKVXGGHQDFWVRIWUDQVIRU
PDWLRQVXFKDVWHDULQJKDFNLQJDQGEXUQLQJ0DWWHU
FOLPEVDQGGHVFHQGVDODGGHURIOLYHOLQHVV
Producing images of semi-living matter 
7KHPDWHULDOWUDQVDFWLRQVLQYROYHGLQSURWRFHOOVRFFXU
DFURVVDFRQWLQXXPRIVFDOHV$WWKHPDFURVFRSLFSUR
GXFLQJDVKHVLQYROYHVEXUQLQJSRWDVVLXPULFKPDWWHU
$VKHVDUHVRDNHGLQUDLQZDWHUZKLFKUHOHDVHVSRWDV
VLXPWRSURGXFHO\H2LOVRQWKHRWKHUKDQGDUHSUR
GXFHGE\GLIIHUHQWPHWKRGVWKDWLQFOXGHKDFNLQJWHDU
LQJJULQGLQJDQGERLOLQJDQLPDORUSODQWPDWWHU7KH
VHFRQGVHWRIWUDQVDFWLRQVRFFXUDWDPLFURVFRSLFVFDOH
WRRVPDOOWREHVHHQE\WKHQDNHGH\H$GURSOHWRIO\H
LVVXVSHQGHGLQRLOEUHDNLQJLQWRVPDOOHUGURSOHWVWKDW
PRYHDQGLQWHUDFWZLWKLWVPLOLHXDVLIWKH\ZHUHDOLYH
'RFXPHQWLQJWKHVHPDWHULDOWUDQVDFWLRQVLQYROYHD
FRPELQDWLRQRILPDJHPDNLQJWHFKQLTXHV2QWKHPDF
URVFRSLFVFDOHLWLQYROYHVXVLQJYLGHRFDPHUDVWRGRFX
PHQWDFWVRIKDFNLQJWHDULQJERLOLQJDQGEXUQLQJLQ
YROYHGLQSURGXFLQJDVKHVDQGUHQGHULQJIDWW\FRP
SRXQGVVHHILJXUH	2QWKHPLFURVFRSLFLWUH
TXLUHVWKHXVHPLFURFLQHPDWRJUDSK\WRPDJQLI\WKH
VWDJHRID3HWULGLVKFDSWXULQJWKHSURGXFWLRQDQGGH
FD\RISURWRFHOOVLQWRVRDSIUDJPHQWVILJXUH7RH[
SORUHKRZPDWHULDOWUDQVDFWLRQVDFURVVWKHVHVFDOHV
FRQQHFWDQGWKHZD\WKH\LOOXVWUDWHWKHODGGHURIOLYHOL
QHVVZHVHWRXWWRSURGXFHDVHULHVRIYLGHRVFRPELQ
LQJPDFURDQGPLFURVFRSLFDFWLRQV7KH\ZHUHHGLWHG
DQGV\QFKURQLVHGWREHVKRZQLQSDUDOOHOPRQLWRUVHQ
DEOLQJWKHDXGLHQFHWRFRPSDUHSURWRFHOOVDQGWKHLUEH
KDYLRXUV7RJHWKHUWKHVHYLGHRVDFWHGDVDEDFNJURXQG
WRDQH[KLELWLRQWKDWVKRZHGLQVWUXPHQWVDQGSURGXFWV
RIWKHPDWHULDOH[SORUDWLRQLQFOXGLQJVDPSOHVRIUDZ
VRXUFHVUHQGHUHGIDWRLOVDVKHVDQGVRDSVHHILJXUH

7KHYLGHRHGLWLQJUHIHUHQFHV)ULHGULFK:0XUQDX¶VXVH
RIPRQWDJHLQNosferatu, eine Symphonie des Grauens 
>@*XQQLQJ>@KDVDQDO\VHGKRZWKHILOPXVHVPRQ
WDJHWRVWLWFKLPDJHU\IURPWZRLQVWUXPHQWV,QWHUFXW
WLQJLVXVHGWRZHDYHHYHQWVDFURVVDZLGHUDQJHRI
PLOOLHX[²DV\OXPFHOOVODERUDWRU\EHQFKHVOHFWXUHWKH
DWUHVVHDYHVVHOVFRIILQV²ZLWKWKRVHRFFXUULQJPL
FURVFRSLFDOO\²WKHIORZRIEORRGIURPLQVHFWVWRUR
GHQWVWRKXPDQVWRYDPSLUHV*XQQLQJHPSKDVLVHVKRZ
WKHHGLWLQJWHFKQLTXHVDUHVXFFHVVIXOLQHVWDEOLVKLQJD
PDWHULDOFKDLQRIHYHQWVDFURVVVFDOHVHQDEOLQJWKHGL
UHFWRUWRZHDYHDWDSHVWU\RIV\PEROLFUHVRQDQFHVDQG
PHWDSKRULFDOFRQQHFWLRQV 
,QLiving Ashes,ZHZHUHLQWHUHVWHGLQKRZWKHDUWLFXOD
WLRQRIFDPHUDDQGPLFURVFRSHHQDEOHVDIRUPRIhap-
ticityWRERUURZ/DXUD0DUNVWHUP>@FRQQHFWLQJLP
DJHVWRWKHLUERGLO\H[SHULHQFH9LHZHUVFDQLQWXLWWKH
WH[WXUHDQGVPHOORIZRRGEDUNDVLWHQFRXQWHUVILUHRU
WKHWRXFKRIDVKHVDVWKHFDPHUD]RRPVLQ7KHVHQVX
RXVSUR[LPLW\LVDXJPHQWHGE\LQWHUFXWWLQJSURYLGLQJ
WKHDXGLHQFHZLWKVLWXDWLRQDODZDUHQHVVRIWKHLUERG\LQ
UHODWLRQWRWKHVHPDWHULDOWUDQVDFWLRQV7KH\DSSUR[L
PDWHIRUH[DPSOHWKHVL]HRIWKHFDXOGURQXVHGWRERLO
DOHJRISRUN2WKHUVHQVXRXVFXHVOLNHWKHVRXQGRI
ILUHRUZDWHUWULFNOLQJWKURXJKDVKHVPHGLDWHDWUDQVL
WLRQRIVFDOHIURPWDFWLOHPDWWHULQWRDQLQYLVLEOHPLFUR
VFRSLFUHDOP$VWKHLPDJHLQWHUFXWVWRWKHFLUFXODU
IUDPHRIWKHPLFURVFRSLFOHQVLWVKRZVWKHWUDQVLWLRQRI
GURSOHWVLQWROLYHO\SURWRFHOOVWKDWVZLPDERXWFRPHWR
JHWKHUDQGGDQFHDVWKH\JRGRZQDFKHPLFDOVWUHDP
DQGFRQJHDOLQWRVRDSSDUWLFOHV7KHVHTXHQFHRILP
DJHVSDUDOOHOVWKHFKDQJLQJUHODWLRQVKLSEHWZHHQWKH

)LJXUH0LFURVFRSHVHVVLRQGXU
LQJ0DNLQJ/LIH3DUWRIWKHSUHS
DUDWLRQIRU/LYLQJ$VKHV,,PDJH
The Bioartsociety

)LJXUH)LQDOH[KLELWLRQIRU0DN
LQJ/LIH,(GLWHGYLGHRVDUH
VKRZQLQSDUDOOHOVFUHHQVDORQJ
VLGHVDPSOHVRIWKHPDWHULDOH[
SORUDWLRQ,PDJHCarolina 
Ramirez-Figueroa


ERG\RIWKHRSHUDWRUDQGWKHGLIIHUHQWGHYLFHVIURP
WKHILOPFDPHUDWKDWFRQQHFWVFORVHO\WRWKHILHOGRI
YLHZRIWKHLUH\HVWRWKHPLFURVFRSHWKDWIRUFHVWKH
WHFKQLFLDQLQDPRUHHQFORVHGVSDFHDQGDQH[WUHPHO\
QDUURZILHOGRIYLHZ
Image as live performance 
6LWXDWLRQDODZDUHQHVVDIIRUGHGE\FDPHUDDQGPRQWDJH
VWRSVDWWKHVFDOHRIWKHPLFURVFRSH7KHDXGLHQFHLV
DZDUHRIWKHWUDQVLWLRQIURPWKHPDFURWRWKHPLFUR²
LWKDVHQRXJKFXHVLQWH[WXUHVVRXQGVDQGHPERGLHG
H[SHULHQFHWRXQGHUVWDQGWKHPDWHULDOH[FKDQJHVWKDW
RFFXUWRSURGXFHDVKHVDQGIDWW\DFLGV8QGHUVWDQGLQJ
KRZHYHUKRZDSURWRFHOOLQWHUDFWVZLWKLWVPLOLHXUH
TXLUHVDVKLIWLQJLQPDJQLILFDWLRQVFDOHV²FORVLQJLQ
DQGPRYLQJRXWZLWKLQWKHUHDOPRIPLFURVFRSLFOHQVHV
$PDJQLILFDWLRQIRUH[DPSOHRI[HQDEOHVWRJHWD
JHQHUDOXQGHUVWDQGLQJRIWKHLQLWLDOGURSOHWIRUPLQJ
ZKHQO\HLVUHOHDVHGLQIDWW\DFLG$[PDJQLILFDWLRQ
VKRZVLQWHUDFWLRQVRFFXUULQJDFURVVWKHPHPEUDQH
SURYLGLQJDSLFWXUHRIKRZSURWRFHOOVµVSHDN¶ZLWKWKHLU
VXUURXQGLQJV$IXUWKHU[SURYLGHVDK\SQRWLFLPDJH
RIWKHYRUWH[JHQHUDWHGE\WKHLUPHWDEROLVP8QGHU
VWDQGLQJSURWRFHOOVLQYROYHVVKLIWLQJFRQVWDQWO\EHWZHHQ
WKHGLIIHUHQWVFDOHVWRFDSWXUHWKHSURFHVVRIIRUPDWLRQ
LWVHYROXWLRQDQGLWVHYHQWXDOGHJUDGDWLRQLQWRVRDS

&RQVWDQWPDJQLILFDWLRQVKLIWVKRZHYHUDUHGLIILFXOWWR
JUDVSIRUDQRQVFLHQWLILFDXGLHQFH,QWHUSUHWDWLRQRI
PLFURVFRSLFLPDJHU\LVFRQQHFWHGWRDQHPERGLHGH[
SHULHQFHRIWKHPLFURVFRSHLWVHOI,QDQRSWLFDOPLFUR
VFRSHVKLIWLQJPDJQLILFDWLRQVLQYROYHVURWDWLQJDUH
YROYHURIOHQVREMHFWLYHVDVZHOODVDGMXVWLQJVWDJHDQG
IRFXVLQJNQREV)RUWKHRSHUDWRUWKHUHDUHFOHDUWDFWLOH
FXHVRIVFDOHVKLIWVWKHNQXUOLQJSDWWHUQRIWKHIRFXVLQJ
NQREWKHPHFKDQLFDOFOLFNLQJRIWKHOHQVHVDVWKH\
DOLJQLQWRSODFHWKHWH[WXUHVRIWKHGLIIHUHQWPHWDOOLF
DQGSODVWLFFRPSRQHQWV7KHFXHVDUHFRQQHFWHGWRD
FKRUHRJUDSK\RIPRYHPHQWVLQYROYHGLQPL[LQJFKHPLV
WULHVDQGIROORZLQJSURWRFHOOVDVWKH\WUDQVLWLRQIURPLQL
WLDOGURSOHWWRIUDJPHQWDWLRQWRORFRPRWLRQWRFKHPL
FDOPHPEUDQHWUDQVDFWLRQVWRVORZGRZQWRFRQVROLGD
WLRQ

7RWKHJHQHUDOYLHZHUWKRXJKWKHVHFXHVDUHQ¶WWKHUH
7KHUHDUHQRSUHYLRXVH[SHULHQFHVRIPLFURVFRSHVWKH\
FDQGUDZRQWRXQGHUVWDQGWKHFKDQJHVLQPDJQLILFD
WLRQDQGKRZWKH\PDQLIHVWLQGURSOHWV¶DSSDUHQWVKLIW
LQVL]H1RUGRWKH\KDYHWKHEHQHILWRISHUIRUPLQJWKH
LPDJHE\PDQLSXODWLQJWKHLQVWUXPHQWDQGHPERG\WKH
VKLIWV

Living Ashes II 
7KHGLVFRQQHFWEHWZHHQPLFURVFRSLFLPDJHDQGVLWX
DWHGDZDUHQHVVPRWLYDWHGXVWRH[SORUHDIXUWKHUHGL
WLRQRIWKHSURMHFWLQLiving Ashes II$QXPEHURIWKH
RULJLQDOFROODERUDWRUV&DUROLQD5DPLUH])LJXHURD3HL
<LQJ/LQDQG/XLV+HUQDQVHWRXWWRH[SORUHKRZDOLYH
SHUIRUPDQFHPLJKWHQDEOHGLIIHUHQWH[SHULHQFHVRIPDW
WHUDQGOLYHOLQHVVLQWKHDXGLHQFH7KHSHUIRUPDQFHZDV
GHYHORSHGDVSDUWRIWKHHGLWLRQRIClick Festival
DQDQQXDOHYHQWKRVWHGE\KulturVerftetDFXOWXUDOFHQ
WUHORFDWHGLQWKHIRUPHUVKLS\DUGRI+HOVLQJ¡U'HQ
PDUN6WDUWLQJLQWKHIHVWLYDOVHWRXWWRHPEUDFH
µthe future by exploring the field between art, science 
and technology¶>@DQGLQYROYHVDPL[RIFRQIHUHQFHV
ZRUNVKRSPXVLFFRQFHUWVWDONVDQGDUWSHUIRUPDQFHV
LQWHQGHGWRRIIHUDZLGHDUUD\RIFUHDWLYHDSSURSULDWLRQV
RIWHFKQRORJ\7KHHGLWLRQRIWKHIHVWLYDOZDV
VWUXFWXUHGDURXQGWKHWKHPHRIµEmbrace New Territo-
ries, Explore New Maps¶DLPHGDWH[SORULQJWKHLQWHU
VHFWLRQRIELRORJLFDODQGGLJLWDODUWV

)LJXUH7KHVHTXHQFHVKRZV
WKHLQWHUDFWLRQEHWZHHQWKUHH
SURWRFHOOVDVWKH\PHUJHDQG
EUHDNDSDUW,PDJH Carolina 
Ramirez-Figueroa, Pei-Ying Lin, 
Luis Hernan


)LJXUH6WLOOFDSWXUHGGXULQJWKHSHUIRUPDQFHRI0DNLQJ/LIH,,,PDJH Carolina Ramirez-Figueroa, Pei-Ying Lin, Luis Hernan
7KHSHUIRUPDQFHZDVGHVLJQHGWRXVHWKHVWDJHDVD
SURGXFWLRQOLQHLQZKLFKWKUHHSHUIRUPHUVHQDFWWKH
WUDQVIRUPDWLRQRILQHUWPDWWHULQWRDQLPDWLRQ7KUHHWD
EOHVZHUHDUUDQJHGLQDOLQHDQGSUHSDUHGLQWRVPDOO
ZRUNLQJDUHDVZLWKRYHUKHDGODPSV7KUHHDVSHFWVDUH
SULRULWLVHGLPDJHVRXQGDQGERG\PRYHPHQWV7KH
WDEOHVDUHVHWDJDLQVWDWHQPHWUHZLGHVFUHHQXVHGWR
SURMHFWLPDJHV$QDUUD\RIXQLGLUHFWLRQDOPLFURSKRQHV
LVVHWDURXQGWKHWDEOHVWRSLFNXSWKHVRXQGVRIWKHDF
WLRQVSHUIRUPHG%RG\PRYHPHQWDUHH[DJJHUDWHG
GUDZLQJRQQRWLRQVRISK\VLFDOWKHDWUHWRKLJKOLJKWWKH
UHODWLRQVKLSRIWKHERG\DQGLWVDFWLRQVLQWUDQVIRUPLQJ
PDWWHU
Account of the Performance 
7KHSHUIRUPDQFHZDVGHOLYHUHGRQVWRI0D\DW
Three performers, dressed in white overall 

guards and respirator masks, stand behind threeta-
bles. The stage is at the end of a dark industrial hall, 
audience gathering to their front. Action begins on the 
the left table. One of the performers turns the overhead 
lamp to reveal a working area arranged with trunk 
slices, timber, poppy plants, pieces of pork meat and 
bananas. She picks a serrated blade, strikes the trunk 
once, and follows with a back-and-forth movement until 
chunks begin to chip off. She reaches for the pork 
meat, lifts the knife as much as she can and strikes re-
peatedly to slice it, doing the same to hack away bana-
nas and poppy flowers. She reaches out and turns the 
overhead lamp off. As she drops the knife, images ap-
pear on the screen, flashing words²fire, energy, float-
ing, sacrifice, transition, opium, melting, inanimate, 
amoeba, vibrant, origin, collision, bio-thaumaturgy, sa-
ponification, preparation, gradience. Sounds picked up 
by the microphones are streamed to the speakers, 
mixed with a sine tone that picks up pace gradually. 
A second performer switches on the overhead light on 
the right-hand table. He picks up a sheet of paper 
money from a pile, carefully folds it into interlocking tri-
angles, and places it into a metal bucket. After repeat-
ing the action a few times, he slowly puts on a pair of 
orange gloves. He reaches for the bucket and burner, 
clicks the ignition and after a few failed starts, sets the 
contents of the bucket on fire. He then places the 
bucket on the table, stokes the fire, and looks on until 
it dies off. He switches off the overhead lamp. 
The first performer switches on the overhead lamp on 
the near end of the left table to reveal an assembly of 
glass beakers and funnels. She picks one of the con-
tainers full of rain water and pours it into a second one 
connected to a funnel. The process sieves the solution 
as the action is repeated across a number of contain-
ers. She grabs a handful of ashes, puts them in an 
empty beaker and soaks them with filtered water. She 
grabs a smaller beaker with lye, examines it to the light 
and swirls. She puts the container down on the table 
and switches off the light. 
The second performer switches on the light on the near 
end of the right table to reveal a hot plate, a sauce 
pan, glass plates and petri dishes. He picks lard, puts it 
into the sauce pan and then on the hot plate. Bubbling 
sounds quickly build up as it melts. The performer 
transfers the melting lard onto the dishes, replaces the 
sauce pan, turns off the hot plate and switches off the 
overhead light.  
Both performers walk to a central table, and switch on 
overhead lights on either side to reveal an array of 
beakers, a digital microscope, and a third performer 
behind a computer. The second performer places his 
hands on the dials on either side of the microscope. The 
first picks a petri dish prepared with oil and places it 
under the microscope. The video feed on the screen 
shows the microscope stage as she picks a plastic pi-
pette, lifts lye from one of the beakers, places a few 
drops on the plate, and gestures to lower down the  

)LJXUH7KHVHTXHQFHVKRZV
VRPHRIWKHWUDQVDFWLRQVLQYROYHG
LQSURGXFLQJSURWRFHOOVDVGH
VFULEHGLQWKHWH[W,PDJHV   
Carolina Ramirez-Figueroa, Pei-
Ying Lin, Luis Hernan

)LJXUH6WLOOFDSWXUHGGXULQJWKHSHUIRUPDQFHRI0DNLQJ/LIH,,DQGWKDWVKRZVWKHSURGXFWLRQRISURWRFHOOVLQVWDJH,PDJH Carolina 
Ramirez-Figueroa, Pei-Ying Lin, Luis Hernan
microscope. The second performer turns both dials in 
opposite directions to magnify and adjust the focus at 
the same time. The projected image shows a droplet 
that begins to break away, creating smaller ones that 
slowly wobbles and moves. The first performer signals 
to magnify, which reveals a fluttering membrane. An-
other protocell enters the image and seems to flicker 
back in response. The synthesised sound picks up 
rhythm, and the list of words flashes on top of the im-
age. The first performer moves the dish to haunt for 
the protocell which has left the image. The second per-
former signals and the image zooms out. As the micro-
scope goes up, the protocell shrinks and goes in and 
out of focus.  

)LJXUH6HTXHQFHRILPDJHVVKRZLQJNH\HYHQWVLQWKHSURGXFWLRQRISURWRFHOOVDVVHHQXQGHUWKHPLFURVFRSH,WEHJLQVE\GURSSLQJ
O\HVROXWLRQRQWKHRLO\PHGLDDQGWKHLQLWLDOIUDJPHQWDWLRQLQWRVPDOOHUSURWRFHOOV,PDJH Carolina Ramirez-Figueroa, Pei-Ying Lin, Luis 
Hernan
The image goes in and out of the plateÕs frame, show-
ing protocells shrinking and growing in size, constantly 
coming in and out of focus. After performing three petri 
dishes, the lights in the hall go on. The tables bear 
traces of used glassware and smear surfaces. The per-
formers remove their masks and address the audience. 
Ways of seeing 
7KHSHUIRUPDQFHEULQJVLQWRUHOLHIDQXPEHURIWKHPHV
UHOHYDQWWRLPDJHSURGXFWLRQRIVHPLOLYLQJPDWWHU
VXJJHVWLQJDGLVFUHSDQF\LQWKHZD\VRIVHHLQJFRQ
QHFWHGWRPRYHPHQWDFURVVVFDOHV$WWKHPDFURVFRSLF
VFDOHZHFDSWXUHWKHWUDFHRISKRWRQVKLWWLQJERGLHVWR
GHOLQHDWHERXQGDULHVWKDWSURGXFHDYLVXDOHQWLW\:KHQ

XVHGDWWKHPLFURVFRSLFVFDOHWKRXJKWKLVZD\RIVHH
LQJORVHVHIILFDF\:KHQDSSOLHGWRSURWRFHOOVLWSUR
YLGHVDURXJKQRWLRQRIWKHERXQGDULHVDORQJWKHPHP
EUDQHZKHUHH[FKDQJHVEHWZHHQWKHH[WHULRUDQGWKH
LQWHULRURIWKHSURWRFHOORFFXU
$VZHSUHSDUHGIRUWKHSHUIRUPDQFHZHVWXPEOHGXSRQ
WHFKQLTXHVWKDWVXJJHVWDOWHUQDWLYHZD\VRIVHHLQJ7KH
RULJLQDO%XWVFKOLSURWRFROLQYROYHVWKHSURGXFWLRQRIO\H
E\VRDNLQJDVKHVLQUDLQZDWHU7KHVROXWLRQLVOHIWWR
UHVWIRUDZHHNDQGWKHQILOWHUHGWRH[WUDFWDSXUHO\H
VROXWLRQ:HEXLOWDQLPSURYLVHGODERUDWRU\WRWHVWKRZ
WKHFKHPLVWULHVSHUIRUPHGDQGWRFKRUHRJUDSKRXU
PRYHPHQWVWRWKHUK\WKPRISURWRFHOOV7KHILOWHULQJ
SURFHVVOHIWWUDFHVRIDVKHVZKLFKZKHQXVHGWRSUR
GXFHSURWRFHOOVUHYHDOHGWREHDJRRGDJHQWWRVKRZ
YRUWLFHVJHQHUDWHGLQWKHLQWHULRURIWKHSURWRFHOOPHP
EUDQHWUDFLQJDSULPLWLYHIRUPRIPHWDEROLVP:HPRG
LILHGRXUSURWRFROWROHDYHHQRXJKDVKHVLQWKHVROXWLRQ
WRYLVXDOLVHWKHPHWDEROLVPRIWKHSURWRFHOOEXWQRWWRR
PXFKWRFKDQJH3+VLJQLILFDQWO\RUWRFDXVHWRRPXFK
GUDJRQORFRPRWLRQVHHILJXUH	
6KLIWLQJIURPUHFRUGHGWROLYHLPDJHDOVRPDGHUHOHYDQW
FRPSOH[LWLHVLQYROYHGLQV\QFKURQLVLQJDFWVSHUIRUPHG
E\KXPDQVDQGQRQKXPDQV(GLWLQJWKHYLGHRIRULiving 
Ashes ILQYROYHGPDQLSXODWLQJWKHIUDPHUDWHRIWKH
SURWRFHOOFOLSV7KHVRXUFHPDWHULDOXVHGLQWKHYLGHR
ZDVFDSWXUHGGXULQJDQXPEHURIPLFURVFRSHVHVVLRQV
SHUIRUPHGWKURXJKRXWDZHHNLQZKLFKZHUHILQHGD
FKRUHRJUDSK\WRµIROORZ¶SURWRFHOOVZLWKWKHPLFURVFRSH
DSURFHVVLQZKLFKWKHRSHUDWRUUHILQHGWKHLUVHQVHRI
ZKHQWRVKLIWPDJQLILFDWLRQRQWKHREMHFWLYHFDUURXVHO
DQGKRZWRPRYHWKHSHWULGLVKLQWKHVWDJHDVSUR
WRFHOOVOHIWWKHVFHQH7KLVWXQLQJDQGH[SORUDWLRQSUR
FHVVZDVFDSWXUHGLQWKHYLGHRVEXWHGLWHGLQWKHILQDO
FXW,QVRPHLQVWDQFHVPRYHPHQWVRISURWRFHOOVKDG
GLIIHUHQWUK\WKPVRZLQJWRWKHFRPSRVLWLRQRIWKHIDWW\
PHGLD8VLQJEHHVZD[IRUH[DPSOHZDVHVSHFLDOO\
FKDOOHQJLQJDVLWUHTXLUHGKHDWLQJXSWRGHJUHHV
2QFHXQGHUWKHPLFURVFRSHWKHPHGLDZRXOGRQO\VWD\
OLTXLGIRUWZRWRIRXUPLQXWHVDQGZRXOGIRUPSURWRFHOOV
ZLWKVORZPRWLOLW\
/LYHLPDJHKRZHYHUGRHVQRWKDYHWKHDGYDQWDJHVRI
stagedWLPH,QVWHDGWKHUK\WKPRIWKHSHUIRUPDQFH
KDGWREHLQGH[HGWRWKHSHUIRUPDWLYHWLPHRISUR
WRFHOOV'XULQJWKHSUHSDUDWLRQSKDVHZHauditioned
O\HIDWW\DFLGSDLULQJVWRGLVFDUGWKRVHWKDWZRXOGEH
WRRGLIILFXOWWRKDQGOHRUWKDWKDGVORZORFRPRWLRQ:H
VHOHFWHGWZRIDWW\PHGLDROLYHDQGSRSS\RLODQGWZR
O\HVROXWLRQVSDSHUPRQH\DQGEDQDQDDQGVHWRXWWR
GHYLVHDVFULSWRIWKHSHUIRUPDQFHDORQJVLGHSURWRFHOOV
>@²ZHXVHGH[SHULPHQWVDVUHKHDUVDOVWRXQGHU
VWDQGWKHUK\WKPRIHDFKSDLULQJDQGWLPHRXUDFWLRQV
WRWKRVHRIWKHSURWRFHOO$VDUHVXOWZHGHILQHGDFKR
UHRJUDSK\LQZKLFKZHZRXOGSODFHDSODWHRQWKHPL
FURVFRSH¶VVWDJHUHOHDVHDGURSOHWRIO\HZDLWIRUWKH
ILUVWSURWRFHOOVWRHPHUJHDQGIROORZRQHRIWKHP
DFURVVWKHVWDJHLQFUHDVLQJPDJQLILFDWLRQIRUDIHZVH
FRQGV:HZRXOGWKHQUHGXFHPDJQLILFDWLRQDQGKDXQW
IRUDQ\IOXWWHULQJEHWZHHQSURWRFHOOVWKHQFKDQJH
SODWHVDQGUHSHDW
Engaging Matter 
,Q-DQXDU\%%&7ZREURDGFDVWHGµAttenboroughÕs 
Paradise BirdsÕLQZKLFK'DYLG$WWHQERURXJKH[DPLQHV
ParadisaedaeELUGIURP3DSXD1HZ*XLQHD>@7KH
GRFXPHQWDU\LVFRPSRVHGRIYRLFHRYHUIRRWDJHDQG
FDUHIXOO\RUFKHVWUDWHGFOLSVLQZKLFKWKHSUHVHQWHULQWHU
DFWVZLWKELUGVZKLOHUHFLWLQJELWHVL]HG]RRORJ\2QH
FOLSUHVHUYHGDVµZHEH[FOXVLYH¶VKRZV$WWHQERURXJK

)LJXUH6HTXHQFHRILPDJHV
VKRZLQJDSURWRFHOOZLWKVXV
SHQGHGDVKHV,PDJH Carolina 
Ramirez-Figueroa, Pei-Ying Lin, 
Luis Hernan

ORRNLQJWRFDPHUDIUDPHGRQWKHORZHUWKLUGEDQG$V
KHORRNVXSWRDEUDQFKVTXLQWLQJKHODXQFKHVRQKLV
SUHVHQWDWLRQ²µThis surely (É)¶²SDXVLQJPLGZD\DV
WKHELUGRQWKHEUDQFKFKLUSVDZD\7KHVFHQHUHSHDWV
ZLWKWKHSUHVHQWHUQRZDEOHWRVWULQJILYHZRUGVWR
JHWKHU²µThis surely is one of (É)¶EHIRUHWKHELUGFXWV
LQFKDWWHULQJDQGVKULHNLQJMXPSLQJDQGWXUQLQJZKLOH
IODSSLQJLWVZLQJVLQDIODPER\DQWGLVSOD\$WWHQERU
RXJKJULPDFHVDQGFORVHVKLVH\HVEHIRUHORRNLQJEDFN
DWWKHFDPHUD7KHH[FKDQJHUHSHDWVZLWKPLQXWHGLI
IHUHQFHV²µclose up, the plumes are truly exquisite. A 
gauze in colour (É)¶WKHELUGORRNVLQWHQWO\DW$WWHQERU
RXJKDQGWULOOVEHIRUHWXUQLQJLWVEDFNRQWKHSUHVHQWHU
IODSSLQJLWVZLQJVµOf course, by the 18th century natu-
ralists realised the birds of paradise did have legs¶7KH
ELUGVWLOWVRQWKHEUDQFKOHIWWRULJKWDQGEDFNFKDWWHU
LQJDQGWULOOLQJIODSSLQJLWVZLQJVDQGIDFLQJWKHSUH
VHQWHU$WWHQERURXJKORRNVFRQIXVHG$WWHQERURXJK
GURSVKLVMDZ7KHHLJKW\IRXUVHFRQGFOLSZDVSRVWHG
WRRQHRIWKH%%&VRFLDOPHGLDSURILOHVZLWKDFDSWLRQ
µThat time Sir David Attenborough got upstaged by a 
birdÕ  
7KHUHLVLURQ\LQDZHOOPRGXODWHG%%&DFFHQWLQWKH
PDQQHURIROGKXUOLQJDQLQFDQWDWLRQRIQDWXUDOKLVWRU\
PLQXWLDHWHDVLQJO\FXWLQE\WKHIODSSLQJFKLUSLQJ
FKDWWHULQJDQGWULOOLQJRID3DUDGLVH%LUGZLWKDIODP
ER\DQWVHQVHRIKXPRXU3URWRFHOOVDOVRKDYHZLWHVSH
FLDOO\ZKHQDJURXSRISUDFWLWLRQHUVDWWHPSWWRGHYLVHD
SHUIRUPDQFHZLWKWKHP6RPHHYHQWVSURYHGWREH
PRUHLPSRUWDQWWKDQZHKDGDQWLFLSDWHG)RUH[DPSOH
ZHDGGHGDIHZGURSVRIIRRGFRORXULQJWRLQFUHDVHFRQ
WUDVWRIWKHO\HVROXWLRQ'HSHQGLQJRQWKHVSHFLILFFRO
RXUWKDWLVXVHGDQGPDQXIDFWXUHUWLQWVPLJKWFRQWDLQ
FKHPLFDOVWKDWRYHUWLPHUHDFWZLWKO\HFKDQJLQJLWV
3+$VDUHVXOWDO\HVROXWLRQSUHSDUHGZLWKEDQDQD
DVKHVPLJKWZRUNZHOOLPPHGLDWHO\DIWHUJUHHQFRORXU
LQJKDVEHHQDGGHGEXWQRWDIWHUWZRKRXUV2WKHUIDF
WRUVWKDWKDYHDEHDULQJLQWKHDVVHPEODJHDOVRLQFOXGH
WKHGLIIHUHQFHLQWHPSHUDWXUHDQGUHODWLYHKXPLGLW\EH
WZHHQWKHUHKHDUVHVSDFHDQGWKHVWDJHRUKRZIUHVK
DUHWKHVROXWLRQVDWWKHWLPHRIWKHSHUIRUPDQFH
,WLVHDV\WRIUDPHWKHVHHYHQWVDVZULQNOHVWRLURQRXW
'RLQJVRKRZHYHUEHWUD\VDQDQWKURSRFHQWULFELDV%DU
EDUD%ROWKDVVXJJHVWHGWKDWDUWLVWVDQGGHVLJQHU¶VIXQ
GDPHQWDOPRGHWRHQJDJHWKHZRUOGLVEDVHGLQQRWLRQV
RIWRROVDQGPDWHULDOV6KHZULWHVWKDWµDccording to this 
view, the artist and craftsperson is the one who exer-
cises mastery over his/her tools and materials to pro-
duce an artwork. In harnessing means to ends, the art-
ist justifiably can sign her/his name as the one who has 
made or caused a work of art to come into being¶>@
$GPLWWLQJWKDWWKHHYHQWVHQXPHUDWHGDERYHDUHQRW
FRQWLQJHQFLHVVXJJHVWVDPRUHLQWHUHVWLQJGLVFXVVLRQRQ
WKHDJHQF\RIWKHSHUIRUPDQFHLWVHOIDQGXOWLPDWHO\RI
LPDJHPDNLQJ,VLWXVKXPDQSHUIRUPHUVSURGXFLQJ
LPDJHVRISURWRFHOOV"2ULVLWSURWRFHOOVSURGXFLQJWKHLU
SRUWUDLW"2UDUHWKHLPDJHVSURGXFWRIDQassemblage"
3XWLQGLIIHUHQWWHUPVDUHWKHVHLPDJHVRXUDFWV"2U
WRSDUDSKUDVH-HQV+DXVHU>@acts beyond us"$OVR
LVLWAttenboroughÕs Paradise Birds"2UVKRXOGLWEHPar-
adise BirdsÕ Attenborough"
2QHZD\WRIUDPHWKHGLVFXVVLRQLVWRVD\WKDWWKHLP
DJHVGRQ¶WKDYHDQLQGLYLGXDODXWKRUEXWWKDWDUHSUR
GXFHGE\DcreativeassemblageRIKXPDQVDQGQRQKX
PDQV7KHZRUGLVGHULYHGIURPWKH)UHQFKagencement
>@DQGKDVEHHQSRSXODULVHGE\WKHZRUNRI'HOHX]H
DQG*XDWDUL>@ZKRXVHLWDVDWRROWR

)LJXUH3URWRFHOOVVKRZLQJ
JUHHQFRORUDQWDQGDVKWUDFHV
,PDJH Carolina Ramirez-
Figueroa, Pei-Ying Lin, Luis 
Hernan

)LJXUH7KHVHTXHQFHVKRZVDVHULHVRISURWRFHOOVDWGLIIHUHQWGHSWKVDQGWKDWDUHYLVXDOL]HGLQWKHPLFURVFRSLFLPDJHE\VKLIWLQJ
IRFXV,PDJH Carolina Ramirez-Figueroa, Pei-Ying Lin, Luis Hernan




DQDO\VHDQGKLJKOLJKWWKHZD\KHWHURJHQHRXVHOHPHQWV
FRPHWRJHWKHULQORRVHUHYHUVLEOHDVVRFLDWLRQV$V
VXPHGLQDQXQGHUVWDQGLQJRIDVVHPEODJHVLVWKHSRV
VLELOLW\RIDJHQF\EH\RQGKXPDQEHLQJV²EURDGO\GH
ILQHGDVWKHFDSDFLW\WRDIIHFWFKDQJHLQWKHZRUOG-DQH
%HQQHWGHILQHVDVVHPEODJHVDVµliving, throbbing con-
federations that are able to function despite the persis-
tent presence of energies that confound them from 
within¶>@6KHVXJJHVWVWKDWDVVHPEODJHVDUHFKDUDF
WHULVHGE\WKHGLYHUVLW\RIWKHLUPHPEHUVZKLFKFUHDWHV
DQXQHYHQGLVWULEXWLRQRISRZHUDQGHQHUJ\LQLWVLQWH
ULRU$VDUHVXOWQRPHPEHULQWKHDVVHPEODJHFDQ
FRQVLVWHQWO\LQIOXHQFHRUVWHHUWKHEHKDYLRXURIWKH
ZKROH,QVWHDGPHPEHUVLQWHUDFWLQGLYHUVHZD\VDQG
WKHDVVHPEODJHLVFRQVWDQWO\FKDQJLQJDQGUHFRQILJXU
LQJ7RDGPLWWKDWLPDJHVRISURWRFHOOVDUHQRWVROHO\
SURGXFHGE\XVKXPDQSHUIRUPHUVLVWRDFFHSWWKDWDOO
IRUPVRIPDWWHUKDYHWKHLURZQWUDMHFWRULHV2UWRSDUD
SKUDVH'RQQD+DUDZD\DFNQRZOHGJLQJ
WKDWWKH\KDYHWKHLURZQVHQVHRIKXPRXU
&RQVLGHULQJWKHELRORJLFDOERG\LPDJHDVDVVHPEODJH
KDVWZRFRQVHTXHQFHV)RUXVDVSUDFWLWLRQHUVLWVXJ
JHVWVGLIIHUHQWDSSURDFKHVWKDWPLJKWWDNHLQWRDFFRXQW
IOXLGDQGVKLIWLQJG\QDPLFV,WUHTXLUHVRIXVDIRUPRI
humblenessWROLVWHQDQGDGDSWWRDVKLIWLQJPHVKZRUN
SURGXFLQJWKHLPDJHVLQVWHDGRISUHVFULELQJWKHUHVXOW
:HSUHSDUHGWKHSHUIRUPDQFHE\WKLQNLQJRIDQHDWO\
DUUDQJHGVHTXHQFHRIHYHQWV²SXWSODWHLQVWDJHGURS
O\HVKRZRYHUDOOVFHQH]RRPLQWRRQHSURWRFHOOFDS
WXUHPHPEUDQHIOXWWHULQJ]RRPRXWIROORZVHFRQGSUR
WRFHOOUHSHDW7KHORJLFLQWKLVVHTXHQFHKRZHYHU
GUHZKHDYLO\RQWKHYLGHRSURGXFHGIRUMaking Life I
DQGGRHVQRWUHVSRQGLQJRUJDQLFDOO\WRRXULQWHUDFWLRQV
ZLWKPDWWHU1RWLRQVRIDVVHPEODJHDQGQRQKXPDQ
DJHQF\LQYLWHDGLIIHUHQWDSSURDFKWRPDNLQJLPDJHVRI
OLYLQJDQGVHPLOLYLQJPDWWHU,WLQYROYHVXQGHUVWDQGLQJ
WKHHYHQWVWKDWGLVWXUEWKHVFULSWRIWKHSHUIRUPDQFH
IRUH[DPSOHDVDZD\RIHQFRXQWHULQJWKHFUHDWLYHDV
VHPEODJH,QVWHDGRIUHJDLQLQJFRQWUROE\WDFNOLQJWKH
LVVXHVLWLQYLWHVXVWROLVWHQWRWKHDVVHPEODJHDQG
DGDSWWRWKHLUFKDQJLQJHQHUJLHVDQGFRQILJXUDWLRQV
&RQVLGHUHGPRUHZLGHO\LWIRVWHUVDQHZXQGHUVWDQGLQJ
RIPDWWHUDQGOLIH
2XUIUDPLQJRIWKHTXHVWLRQRIDJHQF\DOVRKDVZLGHU
FRQVHTXHQFHV3URGXFLQJLPDJHVZLWKVHPLOLYLQJPDW
WHUSURYLGHVDWRROWRFRXQWHULPDJLQDULHVLQZKLFKOLIH
LVOLQNHGWRDPDUNHWDEOHWHFKQRORJ\,QLiving Ashes,
ZHVHWRXWWRFRXQWHUDQGLQWHUURJDWHQDUUDWLYHVRIOLIH
DQGGRPLQDWLRQHPEHGGHGZLWKLQFRQWHPSRUDU\ELR
WHFKQRORJLHV6\QWKHWLF%LRORJ\LVSUHGLFDWHGRQWKHQR
WLRQRIPRGLI\LQJDQGGHVLJQLQJOLIHXVLQJDQHQJLQHHU
LQJIUDPHZRUNEDVHGRQSULQFLSOHVRIPRGXODULW\DQGHI
ILFLHQF\2QHFRQVHTXHQFHLVWKHFRQFHSWXDOLVDWLRQRI
OLIHDVVRPHWKLQJWREHH[SORUHGDQGFRQTXHUHG7KH
SRVVLELOLW\RIGHVLJQLQJOLIHSOD\VRQWKHVDPHPHFKDQ
LFVRISRZHUDVWKRVHRIGRPLQDWLRQLQFODVVVH[XDOLW\
DQGUDFH7REHGHVLJQHGLVWREHFRQTXHUHGE\WKHKX
PDQZLOOZKLFKIROORZVDELQDU\FRQFHSWXDOL]DWLRQRI
WKHZRUOGWKHUHLVWKDWZKLFKLVRXWVLGHRIKXPDQ
DJHQF\WKHQDWXUDODQGWKDWZKLFKKDVEHHQFRQ
TXHUHGDQGDSSURSULDWHGWKHDUWLILFLDO&HQWUDOWRWKH
GLVFRXUVHRIDSSURSULDWLRQDQGKXPDQLQGXVWU\LVWKH
FULWHULDRIZKDWLVFRQVLGHUHGWREHDOLYH+LVWRULFDOO\
GUDZLQJWKHOLQHEHWZHHQZKDWLVDOLYHDQGZKDWLVQRW
KDVOHGWRKXPDQH[FHSWLRQDOLVP²RXUH[LVWHQFHLV
DLPHGDWWDNLQJFRQWURORIµQDWXUH¶DVUHVRXUFH7KH
VDPHQDUUDWLYHUHSHDWVLWVHOILQELRWHFKQRORJLHV²EXW
QRZZKDWLVDOLYHLVDIRUPRIµSUHPLXP¶PDWWHU$IRUP
RIKLJKO\LQWHOOLJHQWKLJKO\SURJUDPPDEOHDQGLQPDU
NHWG\QDPLFVKLJKO\SURILWDEOHIRUPRIPDWWHU%\

SURGXFLQJLPDJHVWKURXJKµPXQGDQH¶PDWHULDOWUDQVDF
WLRQVVXFKDVWKHSURGXFWLRQRIVRDSZHDUHGLVUXSWLQJ
WKHQDUUDWLYH,IHYHU\WKLQJLVSRWHQWLDOO\DOLYHWRDGH
JUHHWKHQHYHU\WKLQJLVµSUHPLXP¶PDWWHU2UQRWKLQJ
LV
Conclusions 
,QWKLVSDSHUZHKDYHXVHGDUHVHDUFKWKURXJKGHVLJQ
DSSURDFKWRUHIOHFWRQWKHLVVXHVDWVWDNHLQWKHFRQ
VWUXFWLRQRIWKHELRLPDJHERG\7KHDUJXPHQWGUDZV
RQWKHGHYHORSPHQWRIWZRSURMHFWVLiving Ashes IDQG
IIZKLFKH[SORUHWKHSURGXFWLRQRIUHFRUGHGDQGOLYH
PRYLQJLPDJHRISURWRFHOOV:HGHVFULEHWKHSURGXFWLRQ
RIYLGHRVIRULiving Ashes IDQGUHIOHFWHGRQKRZWKH
XVHRILQWHUFXWWLQJHQDEOHVFRQQHFWLQJPDWHULDOHYHQWV
DWWZRGLVSDUDWHVFDOHV&HQWUDOWRFRQQHFWLQJWKHPDF
URVFRSLFZLWKWKHPLFURVFRSLFKRZHYHULVVLWXDWLRQDO
DZDUHQHVV:HDUJXHGWKDWWKHYLGHRSURGXFHVDIRUP
RIhapticityZKLFKFRQQHFWVLPDJHVZLWKSUHYLRXVERGLO\
H[SHULHQFHV. ,QLiving Ashes II,ZHVHWRXWWRH[SORUH
KRZDQDXGLHQFHFDQEHPDGHDZDUHRIWKHUHODWLRQVKLS
EHWZHHQWKHLUERG\DQGPLFURVFRSLFLPDJHU\
7KHSHUIRUPDQFHKRZHYHUUHYHDOHGWKDWHQJDJLQJ
ZLWKVHPLOLYLQJPDWWHUWKURXJKLPDJHVUDLVHVPRUHXU
JHQWTXHVWLRQVRWKHUWKDQVLWXDWLRQDODZDUHQHVV:H
UHFRXQWRQDQXPEHURILVVXHVZHHQFRXQWHUHGRQWKH
SUHSDUDWLRQRIWKHSHUIRUPDQFHVXFKDVWKHGLIILFXOW\RI
LQGH[LQJRXUDFWLRQVRQVWDJHWRWKHPDWHULDOH[
FKDQJHVRFFXUULQJXQGHUWKHPLFURVFRSH0RUHRYHUZH
KDYHVXJJHVWHGWKDWWKHVHFRPSOH[LWLHVVXJJHVWDGLI
IHUHQWXQGHUVWDQGLQJRIZKDWLWPHDQVWRSURGXFHLP
DJHRIVHPLOLYLQJPDWWHU:HDUJXHGWKDWLQVWHDGRI
FRQWLQJHQFLHVWKDWQHHGHGWREHDGGUHVVHGEHIRUHJHW
WLQJRQVWDJHWKHVHH[FKDQJHVZLWKWKHPLFURVFRSLFUH
TXLUHGDQXQGHUVWDQGLQJRIPDWWHUWKDWDGPLWWHGQRQ
KXPDQDJHQF\$VDUHVXOWZHKDYHSURSRVHGWKDWWKH
SURGXFWLRQRIWKHELRLPDJHERG\VXSSRVHVDQDVVHP
EODJHWKDWUHTXLUHVKXPDQKXPEOHQHVVWRWXQHLQDQG
OLVWHQWRLWVFRQVWDQWO\FKDQJLQJFRQILJXUDWLRQ
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